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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a liquid crystal device small in size and high in 
portability by almost eliminating a gap between a display panel and a circuit board of 
the liquid crystal device, and almost eliminating the gap accumulated as the liquid 
crystal device. 

SOLUTION: In the liquid crystal device 1, a PCB 3 which is a circuit board having a 
planar outside dimension nearly as same as the planar outside dimension of the liquid 
crystal panel 2 is disposed below the liquid crystal panel 2 via an adhesive material 1 1 . 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The display characterized by making an electrode two substrates which 
consist of the 1st substrate which has an electrode at least, and the 2nd 
substrate counter, having and arranging a gap, approaching said display panel 
under said display panel, and arranging said circuit board in the display which 
has at least the display panel which closed electro-optics converter material in 
said gap, and the circuit board. 

[Claim 2] The display according to claim 1 characterized by close spacing of said 
display panel and said circuit board being below the thickness of said 1st 
substrate. 

[Claim 3] the flat-surface dimension of said circuit board, and the flat-surface 
dimension of said 2nd substrate - abbreviation - the display according to claim 1 
characterized by the same thing. 

[Claim 4] The display according to claim 1 characterized by the gap of the 
thickness of said 1st substrate being arranged at least by the lap of said circuit 
board and said 2nd substrate. 

[Claim 5] The display according to claim 4 characterized by arranging flexible 
printed wiring in said gap. 

[Claim 6] The display according to claim 4 characterized by arranging the 
integrated circuit in said gap. 



[Claim 7] The display according, to claim 4 characterized by arranging an 
integrated circuit and flexible printed wiring in said gap. 
[Claim 8] The display according to claim 1 characterized by arranging the binder 
while said circuit board and said 1st substrate counter. 

[Claim 9] The display according to claim 8 with which said binder is characterized 
by being at least one of the jointing material to which adhesives, the double-sided 
tape, the adhesion sheet, or the base material arranged adhesives in the ends 
side of a sponge base material. 

[Claim 10] Claim 5 characterized by arranging said flexible printed wiring in the 
rear face of said circuit board, or a display according to claim 7. 
[Claim 11] Claim 5 characterized by storing in the flat-surface dimension of the 
abbreviation aforementioned circuit board by bending and arranging said flexible 
printed wiring in the rear face of said circuit board, claim 7, or a display according 
to claim 10. 

[Claim 12] The display according to claim 1 1 characterized by for said circuit 
board of the arrangement location of said flexible printed wiring which involves in 
said circuit board having doubled with the width method of the abbreviation 
aforementioned flexible printed wiring, and cutting notching. 
[Claim 13] The display according to claim 1 characterized by arranging the touch 
panel above said display panel. 

[Claim 14] The display according to claim 1 characterized by approaching and 
arranging the touch panel above said display panel. 
[Claim 15] The display according to claim 1 characterized by the flat-surface 
dimension of said touch panel being the same as the flat-surface dimension of 
the 1st substrate of the abbreviation above. 

[Claim 16] The display according to claim 1 characterized by the flat-surface 
dimension of said touch panel being the same as the flat-surface dimension of 
the 2nd substrate of the abbreviation above. 

[Claim 17] It is the display characterized by making an electrode two substrates 
which consist of the 1st substrate which has an electrode at least, and the 2nd 



substrate counter, having and arranging a gap, approaching said display panel 
under said display panel, arranging said circuit board in the display which has at 
least the display panel which closed electro-optics converter material in said gap, 
and the circuit board, and having pasted up said circuit board and said display 
panel with the binder. 

[Claim 18] The display characterized by said binder on which said circuit board 
and said display panel are pasted up having pasted up using at least one of a 
double faced adhesive tape, an epoxy adhesive, or the silicon adhesives. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the display used for monitors, 
such as a pocket device, a personal computer, and a video camera, a game 
machine, and equipments, such as pachinko. The display panel has the display 
generally built into a pocket device, and has as a display an object using the 
liquid crystal display used briskly in recent years and EL equipment. The 
following explains the case where a liquid crystal display is used, on these 



descriptions. 
[0002] 

[Description of the Prior Art] The liquid crystal panel which used the liquid crystal 
member as electro-optics converter material is used for the above-mentioned 
liquid crystal display. As for the pocket mold equipment which is a display using 
this liquid crystal panel, that magnitude is carrying out the size down from note 
size (for example, notebook computer) to a pocket size (for example, PDA, a 
portable information device) every year. About the size down of such a pocket 
type of information input unit, it is competing fiercely to the development also with 
each company. For example, even if the amount of downs is several mm or 
several g unit, the effectiveness serves as big goods force in portability. These 
people explain below the configuration of the liquid crystal equipment which is a 
common liquid crystal display which is an information input unit of the pocket 
mold using the conventional liquid crystal panel using the content indicated by 
the patent application (application for patent No. 24598 [ 2000 to ]) which applied 
previously. 

[0003] Conventional liquid crystal equipment explains based on drawing 9 which 
is a fragmentary sectional view showing drawing 8 which is the external view of 
conventional liquid crystal equipment, and the conventional interior of liquid 
crystal equipment. It faced at the window part (101a) in the case object (101) 
when forming a case, and the bottom case object (102), and the display panel 
(103) has fixed, a display panel (103) - a graphic display - although - it is 
arranged so that an electrode may be intersected perpendicularly with the 
opposed face of two substrates which generally consist of transparence 
members, respectively. The circuit board (109) is arranged behind . by which the 
reflective member (108) is arranged behind the display panel (103), and a 
reflective member (108). A display panel (103), a reflective member (108), and 
the circuit board (109) have a clearance, respectively, carry out a laminating and 
are making the arranged configuration. 

[0004] Moreover, it contains in a frame as although not illustrated, if laminating 



arrangement of the touch panel is carried out above a liquid crystal panel as 
other conventional examples, and fixes with a pressure sensitive adhesive 
doudle coated tape etc. Furthermore, it turns caudad, the pin for substrate 
support is rising from the top case object, and the thing which conclude with a 
screw etc. the circuit board located caudad at the pin for substrate support and to 
constitute was performed. 
[0005] 

[Problem(s) to be Solved by the Invention] However, if it is in the above- 
mentioned conventional liquid crystal equipment, it has the following fault. First, a 
remarkable clearance exists between the reflective members (108) arranged 
behind the conventional example ****** and the display panel (103) which were 
indicated by the patent application (application for patent No. 24598 [ 2000 to ]), 
and a display panel (103). Moreover, it had the clearance more than the 
clearance which the circuit board (109) described above behind the reflective 
member (108) similarly, and these clearances were accumulated and the 
thickness of the vertical direction of liquid crystal equipment was large. Therefore, 
liquid crystal equipment had spoiled remarkably the portability as pocket 
equipment constituted eventually. 

[0006] Moreover, the thickness of the vertical direction by the pin increased for 
the configuration which the pars basilaris ossis occipitalis of a frame is made to 
carry out two or more protrusions of the pin in the case of other conventional 
examples, and is concluded with a screw etc. According to these faults, the 
portability as the last equipment was remarkably spoiled like the above. 
Furthermore in the assembly activity of liquid crystal equipment, it had problems, 
like the cost of a product becomes high as a result of the increase of activity 
manday. 

[0007] It miniaturizes and this invention aims at offer of the liquid crystal 
equipment which raised portability. 

[0008] Moreover, it aims at offering the liquid crystal equipment which was made 
to mitigate the weight of equipment, attained the miniaturization as other objects 



■ 



of this invention, raised portability, lessened activity manday in the assembly 
activity of liquid crystal equipment, and aimed at the cost cut at a low price. 
[0009] 

[Means for Solving the Problem] This invention is characterized by making an 
electrode two substrates which consist of the 1st substrate which has an 
electrode at least, and the 2nd substrate in order to solve the above-mentioned 
technical problem counter, having and arranging a gap, approaching said liquid 
crystal panel under said liquid crystal panel, and arranging said circuit board in 
the display which has at least the liquid crystal panel which closed liquid crystal 
in said gap, and the circuit board. 

[0010] Moreover, it is characterized by close spacing of said liquid crystal panel 
and said circuit board being below the thickness of said 1st substrate. 
[001 1] moreover, the flat-surface dimension of said circuit board and the flat- 
surface dimension of said 2nd substrate - abbreviation - it is characterized by 
the same thing. 

[0012] Moreover, it is characterized by the gap of the thickness of said 1st 
substrate being arranged at least by the lap of said circuit board and said 2nd 
substrate. 

[0013] Moreover, it is characterized by arranging flexible printed wiring in said 
gap. 

[0014] Moreover, it is characterized by arranging the integrated circuit in said gap. 
[0015] Moreover, it is characterized by arranging an integrated circuit and flexible 
printed wiring in said gap. 

[0016] Moreover, while said circuit board and said 1st substrate counter, it is 
characterized by arranging the binder. 

[0017] Moreover, said binder is characterized by being at least one of the jointing 
material to which adhesives, the double-sided tape, the adhesion sheet, or the 
base material arranged adhesives in the ends side of a sponge base material. 
[0018] Moreover, it is characterized by arranging said flexible printed wiring in the 
rear face of said circuit board. 



[0019] Moreover, it is characterized by storing in the flat-surface dimension of the 
abbreviation aforementioned circuit board by bending and arranging said flexible 
printed wiring in the rear face of said circuit board. 

[0020] Moreover, it is characterized by for said circuit board of the arrangement 
location of said flexible printed wiring which involves in said circuit board having 
doubled with the width method of the abbreviation aforementioned flexible printed 
wiring, and cutting notching. 

[0021] Moreover, it is characterized by arranging the touch panel above said 
display panel. 

[0022] Moreover, it is characterized by approaching and arranging the touch 
panel above said display panel. 

[0023] Moreover, it is characterized by the flat-surface dimension of said touch 
panel being the same as the flat-surface dimension of the 1st substrate of the 
abbreviation above. 

[0024] Moreover, it is characterized by the flat-surface dimension of said touch 
panel being the same as the flat-surface dimension of the 2nd substrate of the 
abbreviation above. 
[0025] 

[Embodiment of the Invention] Hereafter, the gestalt of the operation concerning 
this invention is explained based on drawing 1 thru/or drawing 7 . Drawing 1 is 
the top view of the example of the liquid crystal equipment which is a display 
concerning this invention, drawing 2 is this perspective view, drawing 3 is an 
isomerism solution perspective view, and the perspective view showing the 
printed-circuit board with which the expanded sectional view to which the 
expanded sectional view to which drawing 4 meets the A-A line of this drawing 1 , 
and which was omitted in part, and drawing 5 meet the B-B line of this drawing 1 , 
and which was omitted in part, and drawing 6 prepared this notching, and 
drawing 7 are the outline perspective views of the liquid crystal equipment which 
arranged the printed-circuit board and touch panel of this drawing 6 . 
[0026] The liquid crystal equipment 1 concerning this invention shown in drawing 



1 arranges the printed circuit board 3 (henceforth PCB) for control which is the 
circuit board under the liquid crystal panel 2 as shown in drawing 2 , and the 
profile configuration is carried out. Moreover, electrical installation is made by the 
flexible printed circuit substrate 4 (henceforth FPC) as the liquid crystal panel 2 
and PCB3. 

[0027] After the above-mentioned liquid crystal panel 2 arranges a light filter (not 
shown) in opposed face 5A of the 1st substrate 5 which consists of transparence 
members, such as glass and plastics, as shown in drawing 3 thru/or drawing 5 , 
and it carries out the coat of the insulator layer (not shown), it is arranged in the 
upper part of a transparent electrode (not shown) so that the orientation film (not 
shown) may be covered, while it arranges a transparent electrode (not shown) in 
the shape of a stripe. Moreover, reflective section 5B is formed in the rear face of 
the 1st substrate 5 of reflective members, such as vacuum evaporationo or a 
reflective sheet. 

[0028] Moreover, it is arranged in the shape of a stripe so that the plane view 
rectangular cross of the transparent electrode (not shown) may be carried out 
with the transparent electrode (not shown) of the 1st substrate 5 like the 1st 
substrate 5 at opposed face 6B of the 2nd substrate 6 located above the 1st 
substrate 5. Furthermore, it is arranged in the upper part of a transparent 
electrode (not shown) so that the orientation film (not shown) may cover. 
[0029] Moreover, the sealant 8 which is the closure section containing the 
electroconductive glue which makes a subject the epoxy resin which has a 
rectangle frame configuration is arranged in the gap of the 1st substrate 5 and 
the 2nd substrate 6, and it is stuck by heat hardening. And the liquid crystal 20 
which is electro-optics converter material is poured into the building envelope of 
a sealant 8 in which the 1st substrate 5 and the 2nd substrate 6 are set [ they 
stick them and ] and formed from closure opening (not shown). 
[0030] Moreover, the polarizing plate 9 is arranged in top-face 6A of the 2nd 
substrate 6. The IC chips 7A and 7B for actuation which are integrated circuits 
are mounted in about two sides which opposed face 6B furthermore adjoins by 



the COG (chip-on glass) method, respectively. Under the liquid crystal panel 2 
constituted as mentioned above, PCB3 whose flat-surface dimension is the 
circuit board which has flat-surface ****** of a liquid crystal panel 2 and 
abbreviation identitas approaches, and is arranged. And the liquid crystal panel 2 
and PCB3 have pasted up through the binder 11. 
[0031] Moreover, as for the above-mentioned binder 1 1 , it is [ that what is 
necessary is just at least one of the jointing material to which adhesives, the 
pressure sensitive adhesive doudle coated tape, the adhesion sheet, or the base 
material arranged adhesives in the ends side of a sponge base material ] 
desirable that close spacing of a liquid crystal panel 2 and PCB3 is below the 
thickness of the 1st substrate 5 anyway. 

[0032] Next, electric connection is made by FPC4 as a liquid crystal panel 2 and 
PCB3 are shown in drawing 2 thru/or drawing 5 . After FPC4 is arranged IC chip 
7 A beforehand arranged in opposed face 6B of the 2nd substrate 6, and near the 
7B, it is bent and arranged in the rear face of PCB3. Furthermore, since it is 
stuck so that FPC4 may be wrapped in the protection sheets 10A and 10B which 
can stick the whole surface on the location in which FPC4 of top-face 6A of the 
2nd substrate 6 is arranged, FPC4 hardly overflows the end face of a liquid 
crystal panel 2 by plane view. 

[0033] Moreover, as shown in drawing 4 and drawing 5 , other objects of the 
protection sheets 1 0A and 1 0B of the 2nd substrate 6 have the object which 
prevents peeling of adhesion with FPC4 and the substrate of a liquid crystal 
panel 2. In order that FPC4 arranged near the IC chips 7A and 7B may be hung 
on the end face of the 2nd substrate 6 from the end face of a polarizing plate 9 
and may prevent degradation of the electrode by dust, waterdrop, electric 
corrosion, etc., the silicon material 14 is applied to the 2nd substrate 6. 
[0034] Moreover, as shown in drawing 6 as other examples, according to the 
width method of FPC4, the notching sections 13A and 13B may be cut in the 
arrangement location of FPC4 which involves PCB13 in PCB13 which is the 
printed circuit board of liquid crystal equipment 1. In this case, it is lost that FPC4 



overflows into the method of outside [ dimension / of PCB13 / flat-surface ]. 
Therefore, as shown in drawing 7 R> 7, the flat-surface dimension of a liquid 
crystal panel 12 turns into a flat-surface dimension of liquid crystal equipment 1 . 
[0035] Moreover, as further shown at drawing 7 on the polarizing plate 9 
arranged on the liquid crystal panel 2, the touch panel 19 is arranged up by the 
above mentioned liquid crystal equipment 1. Moreover, liquid crystal equipment 1 
attaches and fixes to the case (not shown) side by which receipt immobilization is 
carried out, a touch panel 19 is above the 2nd substrate 6, and it can be 
arranged so that a case may be approached through shock absorbing material 
etc. above a polarizing plate 9 or a touch panel 19. 

[0036] Moreover, since the flat-surface dimension of fixed display 19B of the 
arranging [ by liquid crystal equipment 1 ] touch panel 19 turns into a 
approximately the same size method in the flat-surface dimension of the 2nd 
substrate 6 as shown in drawing 7 , a miniaturization is obtained more by 
arranging fixed display 19B of said touch panel 19 above IC chip 7A. 
[0037] In addition, it cannot be overemphasized that modification, amelioration, 
etc. various in the range which this invention is not limited to the above- 
mentioned gestalt of operation, and does not deviate from the summary of this 
invention do not interfere at all. For example, although this example is a passive 
matrix liquid crystal display, it may be an active-matrix liquid crystal display, and 
may be liquid crystal equipment using a black matrix etc. moreover - this 
invention - the circuit board - a display panel and abbreviation -- although the 
example made the same was shown, even if it does not necessarily make the 
circuit board into the same dimension as a display panel, thin effectiveness is 
acquired in respect of thin-shape-izing. For example, it is possible to arrange 
another member in the part in which the circuit board is carried out smaller than 
the magnitude of a display panel, and the circuit board is not arranged. 
Conversely, it is possible to prepare the installation section which supports the 
circuit board and a display panel using the part of the circuit board in which the 
circuit board is carried out more greatly than the magnitude of a display panel, 



and the display panel is not arranged. 
[0038] 

[Effect of the Invention] According to above-mentioned this invention, since it 
stuck in the vertical direction without a clearance and laminating arrangement 
was carried out by the binder at three layers, the reinforcement of liquid crystal 
equipment to a crack increased with thin shape-ization PCB arranged under the 
liquid crystal panel. 

[0039] moreover Since PCB in which the flat-surface dimension of liquid crystal 
equipment is caudad arranged with a liquid crystal panel is abbreviation identitas 
according to above-mentioned this invention By having arranged in the rear face 
of PCB or having cut the notching section according to the width method of FPC 
like PCB so that FPC might be bent like PCB and the end face of PCB might be 
wrapped in Since FPC did not overflow into the method of outside at all but the 
flat-surface dimension of a liquid crystal panel turned into a flat-surface 
dimension of abbreviation liquid crystal equipment, the miniaturization of liquid 
crystal equipment was able to be attained. Therefore, it combined with the 
effectiveness of the above-mentioned thin-shape-izing, and portability improved 
substantially. 

[0040] Moreover, according to above-mentioned this invention, in order to use a 
binder in an assembly activity with a liquid crystal panel and PCB arranged 
caudad, the conclusion activity of about [ that a case object becomes 
unnecessary ], a screw, etc. of liquid crystal equipment was lost, and it had 
effectiveness, like the cost cut of a product is attained with the down of manday. 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline top view of the liquid crystal equipment concerning 
this invention. 

[Drawing 2] It is the outline perspective view of the liquid crystal equipment 
concerning this invention. 

[Drawing 3] It is the outline decomposition perspective view of the liquid crystal 
equipment concerning this invention. 

[Drawing 4] It is the expanded sectional view which meets the A-A line of drawing 
1 of the liquid crystal equipment concerning this invention and which was omitted 
in part. 

[Drawing 5] It is the expanded sectional view which meets the B-B line of drawing 
1 of the liquid crystal equipment concerning this invention and which was omitted 
in part. 

[Drawing 6] It is the perspective view showing the printed-circuit board which 
prepared notching of the liquid crystal equipment concerning this invention. 
[Drawing 7] It is the outline perspective view of the liquid crystal equipment which 
arranged the printed-circuit board and large-sized touch panel of drawing 6 of the 
liquid crystal equipment concerning this invention. 

[Drawing 8] It is the appearance perspective view of the pocket equipment in 
which the conventional technique is shown. 

[Drawing 9] It is the appearance perspective view of the pocket equipment in 
which the conventional technique is shown. It is the fragmentary sectional view 
showing the interior of drawing 8 . 



[Description of Notations] 

1 Liquid Crystal Equipment 

2 12 Liquid crystal panel 

3 13 Printed circuit board (PCB) 

4 Flexible Printed Circuit Substrate (FPC) 

5 1st Substrate 
5A Opposed face 
5B Reflector 

6 2nd Substrate 
6A Opposed face 
6B Underside 
7A, 7B IC chip 

8 Sealant 

9 Polarizing Plate 

10A, 10B Protection sheet 
11 Binder 

13A, 13B Notching section 
14 Silicon Material 

19 Touch Panel 
19A Effective display 
19B Fixed display 

20 Liquid Crystal 
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